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Abstract. Due to significant systematical errors of the experimental nuclear spectroscopy data obtained by
different methods one is often forced to deal with a very discrepant data. To remove the systematical errors and
increase data accuracy and reliability, new data processing technologies were developed. One can obtain also
new information have not (could not) been obtained before. It is shown that energies of the first 2 levels in Zr
isotopes can be explained in the framework of the shell-model approach. A separation of 2ds,, subshell in *°Zr
(like 1f), subshell in **Ca) is found, so the neutron number N = 56 becomes like a magic number for Z = 40. To
explain a similarity in decay properties of **Ca and *°Zr an additional interaction between closed structures
consisting of 20 and 28 nucleons is proposed. Irregularities of the ground state spin values in K isotopes are

explained by the inversion of the proton 1d;, and 2s,,, orbitals.



INTRODUCTION

The methods of the extracting of the physical information from data of any experiment are based usually on
using of relationships of a definite degree of generalization. If it is possible to connect data of two or more
experiments using more general relations than those used for data extracting from experiments it means that one
has a group of complementary experiments. Connecting each other of the complementary experimental data via
more general relations can help to overcome information limitation of typical data obtained in ordinary way: it
means a removing a systematical deviations caused by assumed model dependence from data analyzed jointly.

The nucleon pick-up and stripping reactions experiments on the same initial nucleus present an example of
the complementary pair concerns. The values of the spectroscopic factors can be obtained from these experiments
by taking into account, as a rule, the DWBA normalization procedure and definite kind of the nuclear potential. As
a result, absolute values of the spectroscopic values can differ by factor 2 and more. Besides, ignorance of some j
values increases the systematical uncertainty significantly. The only exception is experiments with polarized
particles. However, if spin and parity of the initial nucleus are equal to 0" the total transferred angular momentum

is equal to that of a level feeding in the final nucleus.



PUTTING NUCLEON PICK-UP AND STRIPPING REACTION DATA
IN ACCORDANCE TO EACH OTHER

The main idea of the method" is to correct the experimental data so that the following constraints:
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for all. Here 57 are sums of the individual spectroscopic factors s} (Ex) of levels with energies Ey. The upper signs

+ and — denote a nucleon stripping and pick-up, correspondingly. The sum in (3) is taken over valent and upper
subshells in the first term and over the lower subshells in the second one. N is a nucleus total number of nucleons
(protons or neutrons). The essence of (3) is that a residual interaction does not change the total number of nucleons

in a nucleus. To this aim two degrees of freedom are used: (i) a new normalization condition for experimental data



is introduced (S, (E) — n's; (E), S,

nlj

(EX) — n'S,

m (EX)); (ii) all known information about a spin of the final
states is taken into account, and moreover, all possibilities are investigated for states with unknown spins.

As a result, intervals for factors n* and n” as well as for j values are determined. More reliable values of
spectroscopic factors allow one to avoid a discrepancy between various experimental data, both pick-up data and
stripping data.

Nucleon occupation probabilities of single-particle orbitals
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and single-particle energies
—E,; =(1—= Ny, )[B(A+ 1)—ey ]"‘ Ny, [B(A) + €5 ] (5)

are determined by using the improved spectroscopic factors. In (5) B(A), B(A+1) are separation energies of a

corresponding nucleon in a target nucleus and in a nucleus with one added nucleon; €, are centroids of the
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spectroscopic factor distributions.

Databases ENSDF>* and NSR” were used as a source of the pick-up, stripping, and spin value data.



EVIDENCE OF THE MAGITY OF *zr

Table 1 presents the energies of the first 2° states in **">***°Zr isotopes. There are clear maxima at N = 50 and
N = 56. The N = 50 maximum has an ordinary explanation, because N = 50 is the well-known magic number.

However, the N = 56 maximum demands a special explanation.

TABLE 1. Rounded energies of the first 2" states of even-even nuclei of Zr.
Nucleus N7r “7r 7 7r
Number of 50 52 54 56
neutrons N

E(2",1), keV 2187 935 919 1751

Neutron single-particle energies obtained via the method described above are displayed in Fig. 1. Increasing
in N leads to a lowering of the 2ds,, subshell from the shell N = 51 - 82 so that in %7 the subshell becomes well
separated from it. Since in %7t the neutron subshell 2ds, is closed, N = 56 becomes somewhat like a magic
number (analogous picture of a separation of the subshell 1f,, in Ca isotopes was found out earlier®, the neutron
number N = 28 was suggested to consider (Fig.2) as a magic one). Correspondingly, two maxima of the energies of

the first 2" states at the neutron numbers N = 20 and N = 28 one can observe in Ca isotopes (see Table 2).
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TABLE 2. Rounded energies E(2",1) of the first 2" states of even-even nuclei of Ca.

Nucl “Ca “Ca *Ca *Ca BCa
N 20 22 24 26 28
E, 3905 1525 1157 1346 3832

keV
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FIGURE 2. Positions of neutron subshells in *********Ca isotopes.

Table 3 presents the results of investigations of proton subshells in Zr isotopes. Whereas the occupation

20929471 are close to 0.1 in the 1go, orbital (thus corresponding to one proton in this orbital),

probabilities in
probability of the proton 1g, orbital appears to be exactly zero in *°Zr. This follows from distributions of single-
proton spectroscopic factors over final states in Y isotopes: while in *°"*Y one can observe one-proton transfers
with | =4, j = 9/2 and spectroscopic factors S (Eyx) = 0.9 - 1.3 to levels in the excitation energy range 0.5 - 0.9
MeV, similar transfers to the states of *°Y nucleus are not observed at all. It means that a rearrangement of nuclear

structure takes place in *°Zr so that this nucleus becomes stiffer and, probably, its shape becomes closer to a



spherical one. This feature is typical for a magic nucleus, thus we conclude that N = 56 is a magic number for a

nucleus with Z = 40.

TABLE 3. Nucleon occupation probabilities N,; and single-particle energies —E,;; (MeV)
of proton orbits in nuclei *******zr.
Nlj | Nuj-Eni 0Zr “Zr MZr ®Zr
189/ Nujj 0.06(5) 0.08(5) 0.09(5) 0.00(0)
-Epjj 5.41(54) 4.98(142) 6.74(80) 7.48(750
2pin Ny 0.58(5) 0.49(3) 0.75(5) 0.81(5)
-Epjj 6.97(70) 7.66(77) 9.37(94) 10.59(106)
115 Nuj; 1.00(2) 1.00(2) 1.00(2) 0.94(5)
B 10.37(110) 10.93(110) 11.49(115) 12.17(122)
2p3p Nyj; - - 0.87(5) -
-Enij - - 11.11(112) -




It is worthwhile to point out that the number N = 56 is not a magic one combining with other Z values, i.e. for
Mo, Ru isotopes, etc. This fact forces us to pay attention to a relation between numbers 40 and 56. Let us note that
56 is equal to 2 x 28, and 40 is equal to 2x20 and then we follow along the way of an analogy between *°Zr and
*¥Ca. Indeed, the analogy goes quite far, if we consider a data on decays of these two nuclei. Both nuclei, **Ca and

%71, decay via 2B~ mode — quite rare decay, which is less than 1% of all type decays, and T;(**Ca) = (4277

13) X
10" years”, Tip(*°Zr)=(2.17%% &, saty £ 0.2(syst)) x 10" years®. This is really fantastic coincidence: one
nucleus is twice as large as the other one, and both of them decay via the same rare mode. Moreover, the half-life
time of the heavier is exactly one half of the lighter.

All these facts can be explained if one supposes the existence of an additional interaction between closed
structures Z = 20 and N = 28 in the nuclei **Ca and *°Zr. The nucleus **Ca is known as a neutron-rich nucleus

although it is quite stable. Interaction between the proton Z = 20 and the neutron N = 28 closed structures can be

responsible for this specific stability.
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At least two heuristic schemes of a coupling between proton and neutron subsystems can be proposed in the
framework of the above assumption: a compound cluster model and a “nuclear crystal” model.

The first model (see Fig.3) supposes two levels of interactions of cluster-like structures.

FIGURE 3. A scheme of *°Zr compound cluster model.

The interaction /4 couples Z = 20 and N = 28 structures to **Ca, and its destroying leads to 2p — decay with
half-life 4.2 x 10" years. The interaction @ couples “clusters” **Ca to the *°Zr nucleus. The interaction 3 is
supposed to be stronger than the interaction 4, and destroying one of two 4 -interactions leads to destruction of the

whole system and to 2p — decay with total half-life 2.1 x 10" years.
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The second model supposes two-valent coupling between Z = 20 and N = 28 structures in **Ca (Fig.4a). *°Zr
nucleus is constructed from these two-valent structures like a molecule (Fig.4b). Thus, in both cases, **Ca and *°Zr,

one gets systems with additional stiffness that could be characterized as “nuclear crystal”.

FIGURE 4. A two-valent coupling model: a - *Ca; b - *°Zr.
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POSITIONS OF PROTON SUBSHELLS IN CA ISOTOPES

In Table 4 one-nucleon occupation probabilities as well as single-particle energies of proton orbitals in
nuclides *******Ca obtained from pick-up, stripping, and spin value data are presented. One can observe the
inversion of the 1ds, and 2s;, subshells in **Ca isotope. This peculiarity explains irregularities in spin-parity

39ALBAK the ground states are J* = 3/2", whereas K ground state is 12",

values of the ground states K isotopes:
To describe the placement of proton subshells in BCa and, in particular, the inversion of 1d;, - 2s;, subshells, it

was assumed that a proton spin-orbit splitting decreases in this nucleus.

1d3/2

281

1ds Tl

40.42,44.46.48~,8)

This hypothesis was tested by calculations within a dispersion optical model for and it was

shown that this assumption allows one to describe the inversion adequately.
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TABLE 4. Nucleon occupation probabilities N; (upper numbers) and single-particle energies —E;

(MeV) of proton orbits in nuclei ******“Ca,
40Ca 42Ca 44Ca 46Ca 48Ca
115/, - - - - 0.00
i i i ; 3.81(12)
201 0.00 i i - 0.01 (1)
22.38 (24) i i ; 2.35 (68)
203 0.09 (0.02) 0.02 (1) 0.05 (2) : 0.01 (1)
0.73 (29) 1.30 (18) 4.99 (51) ; 3.95 (53)
1f, 0.06 (2) 0.08 (3) 0.13 (3) 0.02 (2) 0.02 (2)
1.67 (22) 4.09 (45) 7.68 (78) 7.89(99) 8.62 (100)
1dy, 0.97 (3) 0.76 (7) 0.72 (7) 0.94 (4) 0.94 (5)
9.52 (152) 10.03 (150) 10.81 (108) 13.53 (138) 15.96 (100)
2511 1.00 0.90 (5) 0.77 (7) 0.93 (4) 0.84 (9)
10.94 (109) >11.29 11.39 (114) 13.94 (139) 14.41 (158)
1dss 0.96 (2) i i ] .
14.32 (143) i i ; ;
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CONCLUSIONS

On the base of the nuclear spectroscopy data analysis new interesting information about the single-particle

structure of the Zr and Ca isotopes is obtained. The most important conclusions are the following:

e  Behavior of the energies of the first 2" levels in Zr isotopes is explained in the framework of a shell model
approach. A strong separation of the neutron 2ds,, subshell in *°Zr (like it is with the 1f5, subshell in **Ca) is
found, so that the neutron number N = 56 can be considered as a magic one in a nucleus with Z = 40. To
explain some correlations in decay properties of **Ca and *°Zr an additional interaction between closed
structures of 20- and 28 nucleons is proposed.

e Irregularities of the ground state spins along the K isotopic chain are explained in the framework of a shell

model approach by the inversion of the 1d;, and 2s,/, proton orbitals.
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195 50 S4-XE-122 | 10198 (3) 255 1027 (1) _ _’.'*Home | ‘Q!Eiookmarks l[ 63GE4C assigmwents frow Z000WAZT differ in sowme cases, particularly for t,I
12253 |534-HE-122 100014 (12)(23-,24- 25 1987HA03 Ny 51010 [ colors v Images v ] | 4
12253 |34-HE-122 ) 10198 (%) (25+) 1987HANZ 10z, ™ e il £ EE a3 | hle a E v
13452 [60-ITD-134 113358 (10 29~ 1007.4 (2 102 - =
10 (@) @ ) 1 documents found (from 1 to 1 Visible).
13458 [60-ITD-134 113355 (10 (29-) 10074 (2) 102
136,57 |60-ID-136 101904 26+ 10184 (2
) @54 @ GetAll Data
136,57 |60-ITD-136 10638.0 (17 (&) 1020
13661 [60-MTD-136 10130 % (7 et 1996FEDR, 1996PE0S, 1995FEL | 10184 (2)
13661 |60-ITD-136 10638.2 (19 27+ 1996PEDS, 1996PE0S, 1995FEL 1020
143,67 |64-GD-143 118428 (23) 654’(2) ’ : 1007 (1 SRETNO >2001WA02
-GD- ) +
143658 [64-GD-143 119428 (23) (65f2 ) 20001114, 19985104 107 (1) <HISTORY >420010109
-GD- ) -+ .
14835 [62-5MM-143 10609 1((4)) : (30)) 1007 9((;) <CODEN >JOUR FEVCA 63 014301
148 55 62_SM_148 10609.1 4 (30 1979HA 1S, 198558116, 1951TTRO 100?.9 (2 <REFRENCE>Phys.Rev. (63, 014301 (2001)
o i 10510'0 ) ) : : 1008.3 5 100 <AUTHOES =D Ward, C. E Svensson, I Ragnarsson, C Balktash, W A Bentley, J & Cameron,
56 lea-cD1a 10509'4 @ [ (632 | 1331EL0Z 1395FLOL, 1998BY0 1068 3 T WL P Carpenter, B W Clark, W Cromaz, MM A Deleplancue, M Devlin, B Diamond, P Fallon,
— - - = Flibotte, A Galindo-Uribarn, D5 Haslip, BV F Janszens, T.Lampnan, G.J. Lane, LT Lee
- i ek FL 4 O Macchiavelli, & D.Paul Dpﬁ dford, D Rudolph, D GpS ciites, B Schaly,
15063 |66-DY-150| 10327 (299 1987DE23 10214 ~-erma, AL MACCHAVEL, oL VA, U RActors, L tucciph, UL A oaraniiles, . ochay,
D Seweryniak, F 3 Stephens, O Thelen, . Vetter, J.C Waddmngton, T 1 Wilson, C.-H Tu
_Gotal deta | <TITLE >Band Structure of (+68) Ge
S b 2 ) B | Dme <KEVWORDS>NUCLEAR REACTIONS (40} Ca({+32} S,4p) E=134 MeV: measured

Output table and links to ENSDF
source file and appropriate NSR
document.

in. {+68}1Ge deduced high-spin

levels I |p, configurations, superdeformed band terminating bands. Garnmasphere Microball arrays.
Cranked mean-field calculations.

<SELECTES>TA0CA A F(3254F)A M6EGE A MG-5PECTRA A M E63GER.
DHIGH-SPH,B. D.LEVEL-PRCE;B. D:SUP-DEFE.

link to ENSDF

GetAll Data |

i cib w2 B @3 | Done

=
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EYALUATED NUCLEAR STRUCTURE DATA FILE {ENSDF) 7

Complete Nuclear Spectroscopy Database "Relational ENSDF" Get all data | —

Construct your query and output by sequental openings of needed fields, |ENSDF [POUICE | Lfuclens |Levelenergy |Spi.ll—parity| HalLlif | AT |P]mm11energy |Levelenergy(ﬁ.u.)|5‘pin—parity(ﬁ.n.)

One output field must be selected {not be blank) at least, 155 26 66-DV-17 69/2+4) |<=0.8P3 1034 285 (6512-4)
Core information (Mucleus Levels. Gamma transition, Decays, Data type) 15540 |66-DY-" .5, 98 (68/2+) |==0.8P8 1924RIZH 1034 (65/2+)
Data type (any, adopted, experimental) 15734 |67-7 u-157| 9536 () | 6972+ 9691 (4] 62+
am 15237 |7 .-HO-157 . 69/2+ 1992B.417 969.1 (4) P 9015.6 (3) B5/2+
Nucleus (Z, A) 155.34 68-ER- 9826 652+ 8872 (65/2+)
Cuery parameters: Select for output _]—50 20 38 5826 68/2+ 8872 b2t
l— 01.33 766 6912+ 360 8306 652+
Charge Number (Element) 45.20,436". "Be 2 Fe-Za" o 1613 9766 | 6oret 960 2806 Eafat

68-ER-163 [9845.9 (10) | (69724
68-ER-163 | 9909.4 (6) | (69/2+)
68-ER-163 | 9909.4 (6) | (69/2+)

998.2(8) | 89477 (6) (65124)
9224 (4) | 5986.9 (6) (65¢24)
10618 (3) | 8847.7(6) (65124)

Wlass Mumber I
Stable [any =] r

Levels (E, JPT, T1/2, etc. 63-ER-163 |9845.9 (10)| 6%/2+ 998.2(3) | 8847.7(6) 65/2+
Cuery parameters: Sele cor output 163.33 68-ER-163 | 93054 (&) | 6%/2+ 1957THARS 9224 (4 83986.9 (&) G572+
[a000-T0000 163.33 |68-ER-163 | 9909.4 (5) | 692+ 1997HAZ3 1061.8 (3) | 8847.7 (6) 6512+

Energy (keV) ; D 0 " I/
100-500", "1550,7000-10000 16345 |71-LU-163 | 8916.4 (5) | (69/24) 989.2 2927.2 (6) (65/2+)
Spin and parity [6a/2+ 16347 |71-LU-163 | 9914.7 (9 | 6%/2+ 18925C03 990.3 (%) | 89244 (%) 6342+
Half-life times | [v  =lor ™ Stable W 16348 |71-LU-163 | 9916.1(9) | 69/2+ 2002TE05, 19990034 989.2 8926.9 (8) 6512+
Amygular momentum transfer | |ary =) r 16536 (70-YB-165| 99237 | (6% 1058.1 (2) 2865.6 6512+
e r— r 16538 |70-¥B-165| 99237 1987BE07, 19845023 1058.1 (5) 2265.6 6512+
Metastable [any =] r 167.32  |70-¥B-167 |9524.6 (1:469/2+) 10705 (5) | 2454.0 (13) (65/2+)
Tsospin — r 16734  |70-YB-167 |9524, 6912+ 19965005, 1995FI01, 1985BA4 | 1070.5 (5) | 8453.8 (18) 6512+
. 16742 |72-HF-167 @ | et 1027.3 8811 (3) (65/2+)
Adding remarlc Iany Il
{ 167.44 69/2+ 1999CR01, 19995M13 1027.3 8311 6512+
b &b 2 ED @3 | Ttaum [ 17138 |72- 9990.9 (7) | (69/2+) 10433 (3) | 29476 (7) (65/2+)
1 .. ] v 99897 (7) | 6%i2+ 20000701, 1987CT01 10433 (3) | 89464 (6) 6512+
Relational ENSDF”.

o + _Getall data | =

query for levels wih J* = 69/2 =

[ Fo=l

and energies 9 - 10 MeV (energies of gammas and fin
level energies and J" are requested also).
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41

Mucleus (7, &)
Query parameters: Select for output
Charge Mumber (Element) 0550, 5, U5 B e e |7
Mass Mumber l—
Stable [any =] -
Lewels (E, JPT, T1/2_ etc.)
Query parameters: Select for cutput
[ooo-i3o00
Energy (keV) "11003—05;0?:'???550,?000-10000" =
Spin and parity [7re-— ] e
Half-life times I IY x| or I Stakle v
Arugular momentum transfer | |any =] r
Spectroscopic strength l— r
Metastable m I
Tzospin 32 ~
Adding remarlc | ary =] r
Gamma transition (Gamma ray, Final lewvel)
Gamma ray (E, Int, Iult, I, Convers.)
Cluery parameters: Select for output
Energy of the y-ray (keV) IZDDD—SDDD v
Eelative photon intensity I— -
E.elative total transition intensity I— r
ultipolarity of transition I— r
Mixing ratio I— r
Total conversion coefficient I— r
Adding remark | any =l r
Fmal lewel (E, JPL T1/2, etc.)
Quety parameters: Select for cutput
Energy (ke IEDDD%DDD I

[ & 2 BB o2 |

-

[g CDFE search engine. -

“Relational ENSDF”:
query for levels with J* = 7/2",isospin T =
3/2, energies E = 1 — 13 lieV and photon

v Ele Edit Wew G

: Bﬁ?& T Forward Rﬁd ;%% I& hitey

i ﬂHome| 4800kmarks lmozilla‘org lLate

i ¥ Colors [ Images ¥ JavaScript | | ereftar Help 2 what's hew | Custamize

| ENSDF Source | MNucleus | Levelencrgy | Spin-parity |Halflife |Isospin | Photon energy | Level energy (fin) | Spin-parity (fin.)
35.26 19-K-29 6546 (2) Fi2- 14FS | 3/2 3732 2814.3 () Fi2-
4147 Z0-CAAT | 146 (4D e 3i2 4186 29593 (6 e
5178 25-NOT-51 | 4451 () Te- e 2141 23100 (%) Si2(-)
5178 25-NOT-51 | 4451 (2 Tz- 30z 2194 22557 (1 (5/2-)
51.81 25 MI-51 | 4451 (2) | (72 32 2141 2310.0 (5) s12-
51.81 25 MI-51 | 4451 (2) | (72 32 2194 2255.7 (1) (5/2)
5761 2B-MI-57 | 5238.8(T Te- 32 20087 3z3010N z-
el 2B-MI-57 | 2238.8(T Tz- 3rz 26614 25774 (W -
59.70 29-CU-59 | sga7 () | 7200 32 2782 3114.1 (5) s12-
59.70 29.CU-59 | 6493 () | 7200 32 2563 3930.0 (24) Si2+
5890 29-CTT-59 | 6453 (4 e 32 2587 39052 (18 3/e-
5890 29-CTT-59 | A493 (4 e 3rz 2606 BRI D 3fz-
59.70 29-CU-59 | 6493 () | 7200 312 2794 3699 (4) 7i2-
59.70 29.CU-59 | 6493 () | 7200 3 2919 3573.9.(8) 512,712
5890 Z9-CT-5% | 6453 (4 e 3i2 2942 35506 (13 5i2-
5870 ZO-CTT-59 | 6455 (4 e e 3059 3434 (b a2
5890 29-CTT-59% | A493 (4 e 30z 3154 33090 (20 T2
59.70 29-CU-59 | 6493 () | 72 32 3378 3114.1(5) s12-
59.70 29.CU-59 | 6493() | 7200 32 2451 3042.71 (17) 92+
5870 ZO-CTT-59 | 6455 (4 e e 3565 2E2B2 (16 Si2(-)
5890 29-CTT-59 | 4453 (4 e 3rz 37T 271501015 TE
59.70 29-CU-59 | 6493 () | 7200 32 3784 2706.04 (22) 512(-)
59.70 29.CU-59 | 6493 () | 7200 32 3329 2664.50 (17) (9/2)
58794 29-CTI-59 5897 Te- 32 2782 3lls 5i2-
Get all data =l
% D 2 (3 B | bone | o ,
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Core information (Mucleus, Lewvels, Gamma transition, Decays, Data type)
Data type (any, adopted, experimental
Mucleus (2, &
Query parameters: Select fo
Charge Number (Element) O TN, Ty B Tl P
Mass Mumber
Stable any | L
Lewels (E, JPT, T1/2, etc.
Query parameters: Select fo
~
ey (L) "100-500", "1550,7000-10000"
Spin and parity r
Half life times I IY | or I Stable r
Amgular momentutn transter | | any x| r
Spectroscopic strength I
Metastable any r
Tzospin 1-99994 v
Adding remarle | any | r
Gatnmna transition (Gamma ray, Final level
Decays (Parent level, B+~ EC. Alpha)
Additional information (Experiment, Biblisgraphy, Mucleus paratneters)
Ezperiment information (Decays, Eeaction
Bibliography information (Date, Reference, Publication mformation)
Query parameters: Select fo:
Date 2002 [
"1990, 1905", 1901 1097-2000"
R eaferance I r
[ & 2 & |

Relational ENSDF query for all nuclear
levels included into the ENSDF in 2002
for which information on isospin value is
available.

Lol
o Ble Edit Wiew Go EBockmarks Tools  Window  Help |
b 1 k- ]
éﬁﬁiﬁ Foﬁrd Rﬁd ;%% IH ﬂl EDFE search engine. - Mozilla =101 x|
’ 2k Home | w.!Bu:uokmarks # roczila.org o Latest Buids v Fil= Edit Wiew Go Bookmarks Tools  Window  Help |
- _ _ b Y & .
i IV Colors W Images W JawaScript | Clear Cache| Kill Flash ‘ Bﬁﬁ FD%M Rﬁd ;%:% IE éﬁﬁearchl [P_;
MI : Zhrome | ‘WBookmarks 2 mozila.org 2 Latest Buids »
]'ESI:EII;: Nucleus Level energy |Isospin| Daie ' W Colors [ Images [ JavaScript | Clear Cache | Kill Flash ‘ IE
62 1-H-6 0.0 5 |oonz12 11750  |51-8B-117 | 12253015 | 172 |200205 [
63 > HE-6 0.0 1 |200212 11750 |51-8B-117 | 12455 (15) | 17/2 200205
63 > HE-6 1797 (25) 1 |200212 11750 |51-8B-117 | 12587 (15) | 17/2 200205
63 > HE-6 13.9E3 (2) 1 |200212 12040 |51-5B-120| 10204 (307 | 10 (200209
5.17 3116 |356288 (10 1 [200212 12040 |51-5B-120| 11354 (307 | 10 (200209
617 3116 5366 (15) 1 |00212 12040 |51-3B-120 | 11%%4 (30% | 10 |200209
517 3116 17985 (25) 1 00212 12040 |51-3B-120 | 12314 (30) | 10 |200209
517 3116 51 5E3 1 200212 12040 |51-SB-120| 12504 (30% | 10 |200209
6.17 3116 24779 (54) 1 200212 12040 |51-SB-120| 12604 (305 | 10 |200209
6.17 3116 24390 (55) 1 200212 12040 |51-8B-120| 12784 (30 | 10 |200209
5.17 3116 26590 (65) 1 |200212 12040 |51-SB-120| 12%14 (305 | 10 |200209
.41 4-BE-6 0.0 1 |200212 12040 |531-5B-120| 13034 (307 | 10 200209
541 4-BE-6 1670 (50) 1 |200212 12040 |51-5B-120| 13124 (307 | 10 |200209
154 6-0-15 0.0 32 200204 14514 |58-CE-143 0.0 232 1200201
15.12 71-15 11615 (4) | 32 [200204 14314 |58-CE-143| BOB.Z2 (3 | 272 |200201
15.12 71-15 12522 (2) | 312 [200204 14314 |538-CE-143| B&2.1(2) | 272 |200201
15.12 71-15 19500 22 200204 14314 |58-CE-143| 1172.5(3) | 272 |200201
1512 715 | 20120 (50) | 32 200204 14314  |58-CE-143| 1195107 | 272 |200201
15.12 T-M-15 | 23190 (60) | 3/2 200204 Ll [SECEl)] WES8E) | 1B | AAY
= - - - | e P 170,14 |69-Th-170| 15492 {7 17 200211
EXR Il S-E| 5035 7110.170] 1285520y | 15 200211
Get all data, | =
(5 & 2 B8 & | | o=
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Bilufzstzbls oy = u : ¥ Colors | Images ¥ JavaScript | Clear Cache | Kill Flash | Im | lPreFBar Help lwhat's Mew | Customize
Tsospin |2 T ' =
A e [any _;l Getall data, | —
| ENSDF Source | Ducleus Level ene: Isospin | Photon energy | Multipolavity | Level energy (fin) | Isospin (fin)
Gamnma transition (Gatnma ray, Final level) 2017 10-NE-20 | 18430 (%) | 2 | 6208 (21) [M1] 12221 (4) 1
Gamnma ray (E, Int, Mult, Mix, Convers ) 2420 12-MG-24 | 154364 (6) | 2 47237 M1 10712.2 (2) 1
Cuery parameters: Select for outp
24.20 12-MG-24 | 15436.4 (6) | 2 5467.9 M1 9967.8 (3) 1
Energy of the y-ray (keV) I 4 2223 16-5-32 | 12049(1) | 2 2840 (1) M1 9208.1 (7) 1
Relative photon mtensity | u 3223 16-5-32 | 12049(1) | 2 3922 (1) M1 8126.5 (6) 1
Relative total transition mtensity | r 3223 16-3-32 | 12049(1) | 2 5046 (1) M1 7002.5 (10) 1
Multipelarity of transition [any =] [any =] W 40.67 20-CA-40 | 11988 (2) 2 1669 M1 10318.2 (4) 1
Idizang ratio | r 40.67 20-CA-40 | 11988 (2) 2 2123 D 9865.15 (113 1
Total conversion coefficient I - 44 68 22-TI-44 9298 () 1+2 2082 1 T216 (2) 1
Adding remark | any | r 44.68 22-TL-44 | 9338(2) | 142 2122 M1 7216 (2) 1 | |
Final level (E, JPT, T1/2, etc.} T Bl o =
e b 2 B3 | Cione E p
Query parameters: Select for outptt
Energy (ke I i
Spin and parity | r
Half-life times | [v  xler I Stable r
Amigular momentum transfer | [any =] C Relational ENSDF query for y-thggsitions
Spmsicogesile it | C with changing of isospin value from?2 to 1
Leospin I ¥ (photon energy and multipolarity values
Ietastable state mdicator B =l r

(5% & 2 O o3 |

o,

requested).
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Relational ENSDF query for nuclei with
levels having isospin value T > 10.

Online Services Relational ENSDF - Mozilla o ] |
File Edit ‘%ew Go Bookmarks Tools  window  Help [ COFE search engine. - Mazilla
= i _ File Edit Yew Go Bookmarks Tools
& A Qﬁ“ \3 “§§ IEE http: ffcdfe.sinp. msu.rufservicesfensdfr, html j 4?__,5earch| [:-i - “
Back Faorward Reload Stap Prinkt o - oy o p.msu.rujcgi-binjnessyfcurrentinessy.cgi j R
“| “ThHome | ‘!Bookmarks AT N P A ] B CDFE search engine. - Mozilla =IC|7 hrome | whBockmarks 2 mo ds o cOFE- Centrefor ..,
7| Fle Edt ¥ew Go Bookmarks Took  Window  Hel H ) ] : )
¥ Colors |¥ Images 2 Javascript | Clear Cotlo ‘;- ! ; 2 \;’ = Eg’iws (e 53 i W Colors ¥ Images W Cache ‘ Kill Flash ‘ Real UA - |£PreFBar Help 4% What's oM | Custormize
EVALUATED NI e - - R ;top I!; http:f/cdfe. sinp.msu.nfogi-binfnessy/current/nessy. cgi j &2_Search '[;‘3 - E 53-1-128 11944 (22) 0+ 12
E 57-LA-135 12815 32+ 232
ﬂHome‘ -,!Eookmarks lmozﬂla.org lLatest EBuilds lCDFErCentre forP... ( )
Complete Nuclear | 57-LA-135 13043 111249 2342
[ colors v Images | JavaScript | Cleat Cache | Kill Flash | Real Ua - | P rrefbar Help - What's New ‘ Custo
- 57-LA-135 14222 (742-) 2312
Construct your query and output by sequent: MI 57-LA-135 14360 (3/2-) 2312
One output field must be selected {not be bla | T S [ s | Lovelenerey Spiparity [ e 5T.LA-135 14767 (122 232
Core information (Mucleus, Levels, Gamr 1718 4309117 14945 (6) (1rz4) 2172 13542 STLATES 14536 2302
Data type (any, adopted, experimental 11718 FERTREE] 15075 (5) e T 13542 57-LA-135 15514 (142-,302-) 2312
117.18 45-I9-117 15380 (5) (1124 2172 JESE FALENSS 15775 25
Nucleus (7, A 143.14 58-CE-143 0.0 302 22
117.18 49-T9-117 13603 (6) (3i24) 21/ Lo —— E
Cuery 12040 58120 10204 (30) 143.14 58-CE-143 808.2 (3) 3f2- 2742
12040 =1.5B.120 11354 (30) 143.14 58-CE-143 862.1(3) (1/2)- 2742
Charge Mumber (Element) WG ST 11994 (30) T 143 14 55-CE-143 11725 (3 312 2712
12040 51-5B-120 12314 (30) 10 14314 58-CE-143 1185 (10) (52)- 2712
Mazs Number
120.40 51-8B-120 12504 (30} 10 145,14 58-CE-143 1283 (3 (5/2)- 2712
Stakle 120.40 51-8B-120 12604 (30) 10 14846 53-EU-149 14287 (#2-) 252
12040 51-58B-120 12784 (30) 10 148.46 63-EU-149 14635 (32 25/2
12040 51-8B-120 12914 (30) 10 14546 63-EU-149 14804 (312 2502
Levels (E, JPL Tliz, ete) 12040 51-8B-120 13034
-SB- (30 10 149.46 63-EU-142 15002 (142-,3/2-) 2512
Cuery 12040 51-3B-120 13124 10 149.46 63-EU-149 15443 (5/2-) 25/2
121.13 50-5N-121 (50) 92+ 2312 170.14 69-TM-170 15492 (7) o+ 17
Energy (keV) "{Q0E 121.13 50-8M-121 5304 (50) 1/2- 2312 17035 71-LU-170 12855 (20) 0+ 15
) _ | 12113 50-5N-121 16610 (50) 3/2- 2312 19242 79-AT-192 14124 (16) o+ 3512
Spin and parity I 123,12 50-317-123 16843 (50) B2 2502 207.15 32-PE-207 15300 (40 112+ 452
Half-life times | 12312 17306 (50) (1/2)- 2562 207.15 82-FB-207 19660 (30) 32+ 45/2
12312 17656 (50) (3/2)- 2512 207.15 82-FB-207 20640 (30) 11/2- 4542
Amgular momentim transfer I 128.30 11944 (22) (04 12 207.15 82-PB-207 21000 (30) 52+ 4542
Spectroscopic strength | 12815 (32 2302 207.15 82-PB-207 22890 (80) 452
M. " I_ [ e 205,59 33-BI-208 15165 (5) 0+ 22
GRSl ! 208.67 £4-P0-208 16324 (13) (@12 4312
Tzospin W 20975 85-AT-209 35E+3 (1) (922 432
i%
Adding remark = r Getal data |
= S Hb N2 ED o | dore | =p=lar

-

=
4

=
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I Fle Edt vew Go Bockmarks Tooks Window Help B Core — | i 17z 8-0-17 23500 4143.33 (21) B
ﬁ - ’@v \3 §§ IE hittp:ffedfe. sinp.msu.rujservices/e | | Fie rt gm arks Tools  Window  Help L soh 2400 aifaS o)
Back  Forward  Relbad  Stop des 25 8 & ¢ == 2 255 |10-ME-23| 6280 (500 4180 (500
£| Zhrome | bBookmarks #mozila.ory #Latest Bulds #2 COFE - Centre for P, | < . @ a @ Searchl = E 377 16-3-37 | 5054 (%) 92+, (7/24) 4303.58 (9)
i Back Farward Reload Stop Print 1 —
i ¥ coors [V Images IV Javascript | Clear Cache | KilFlsch | [Realln : _ _ 377 16-5-37 | 5080 | stz 4303.58 (%)
Levels L T1/ ete. H fu'*Home | ‘,tBookmarks lmozﬂla.org ‘Latest Builds ‘CDFE-Centre For P... 377 16-3-37 5122 (2) 2 (12 4303.58 (3)
Query parameters: | ¥ Cdors [V tmages [V Javacript | clear Cache | KilFlssh | [Redlua =2 377 16-5-37 | 5305 (2) 512- 4303.58 (9)
Energy (e [ooo-ssgemsgas Getall daa | 377 | 16-5-37 | 5666(2) 502- 4303.58 (3)
CINBLATEY, PSR- 377 16-5-37 | 572002 5¢2- 4303.58 (%)
Spin and parity Nucleus ‘Level enexgy ‘ Spinparity  lospin sewr:':i';:‘::mgy 516 |20-CA-51| 5190 | (12,312,5/2) 4386 (91)
Half-life times [v_ 516 |20-CA-51| 5520 |(1/2+32+.5024) 4386 (91)
Amugular motentim trensfer [any BEEE TN, HeHo () 516 |20-CA-51| 5910 (40) 43836 (91)
Spectroscopic strength Sl N) GE 92 RE L) 516 |20.CA51| 6040 (124 3624 5024) 4386 (91)
Metastable any =] 134 2024(%) 4878.0 (18) 56 |20.CAS1| €650 (1/2+ 312+ 5/2+) 4386 (91)
- — 134 | 5B 5106 (10) 4873.0 (18) — —
p 516 |20-CA-51| 6820 |(12+3/2+5024) 4386 (91)
Audding remark [ any 134 oB-15 o8 (©) 48780 (18) 516 |20-C4-51 T450 {12+, 302+,52+4) 4326 (31)
- _ 134 | 5B-13 |5 4878.0 (18) 516 |20-CA-51[ 7910 [(1i2+ 302504 4386 (91)
S e = s || s sws o
Additional information eriment, Bibliography, Mucleus parame ? 5.B-12 £934 (D) 4378.0 (183 % ig_zi_zi ji?g jzzi; (j;)
E. .erunentm.formatw.n ecays, Reachion - 1 5 B13 7516 (8) 4278.0 (18) == Bkl : @7
Eibliography information (Date, Reference, Publication mformat — 2.5 20-CA-52 2210 4 69EZ (47)
Eneroy parameters of nucleus (B-, Alpha energy, 1T, P separatic 134 5-B-13 | 7853 (20) 4878.0 (18) 525 20-CA-52 9120 4.69E3 (47)
Query parameters: 134 5-B-13 | 8133 (7) 4378.0 (18) 1367 |52-TE-136| 5160(3) (16,17 4 67E+3 (10}
Total energy avaiable for B — 134 | 5-B-13 | 8683 (V) 1379 |54-XE-137 50251 (16} 4025.5 (3)
decay (ke 134 5-B-13 | 5440 (30) QLE) 1379 |54-XE-137| 5080.2 (13) -+ 40255 (3)
Meutron separation energy [sooos000 134 5-B-13 9500 4878.0 ( 1378 [54-3E-137| 5125(3) 4025.5 (3)
L) _ 134 | 5-B-13 [10220 20) 4878.0 (1) 137.9  [54-3E-137[5132.2 (20 4025.5 (3)
(Pkr;’%nsepmm Sy 10890 (20) 4878.0 (18) 137.9 |54.XE-137| 5148.8(12) 40255 (3)
[5% & 2 3 @& | . 11800 4878.0 (13) 54.XE-137[ 5158.2 (16) - 4025.5 (3) s
1311 | 6-C-13 Si0+ 4846313 (2) 4-XE-137| 5170.2 (8) 4025.5 (3) =
1311 | 6-C-13 | 7492 (10) 4946313 (2) | L% % o=l
1311 | 6-C-13 | 7547 (3) 4846.313 (2)
1311 | 6:C-13 | 7686 | 3R+ Relational ENSDF query for levels
Bu | ecas | Ty | s with energy more than neutron
1311 | 6-C-13 [8860Q0) | 12 4946.313 (2 separation energy (requested also)
1311 | 6-C-13 [9489.8 (1) 9r2+ 4846313 (2)

Gk &L 2 & &3 |

=]
o=l

in region 4 -5 MeV.
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=10l x|
v File Edit Wiew Go Bookmarks Tools  Window Help |
[ CDFE => Online Services => Relational ENSDF - Mozilla BﬁL iy FU%;VC' Rﬁd 5%% IH &archl Li |
: fle Edt Vew Go Emkmarks}___lmls Window _belp v _’l“#Home| ..,!Bookmarks lmozilla.org .tLatestBuiIds =101.x|
Bﬁ; = Fnﬁr , R:ﬁ . 5%;% 3 hitp:/fedFe.sinp.msu.rujservices ensdfr. html = E' et aoee N v aaet | - Cache| S | mi File Edit Yew Go Eoohﬂarks.{mlools Window  Help |
: _’.‘}Hnme\ W¥Bookmarks #mozila.org 42 Latest Buids 4 CDFE - Centre for P... Gt all data | Bﬁ?{ - F;%;rd Rﬁd S%% I\‘&_L, é‘Searchl [P-Ef; -
| ¥ colors ¥ Imsges IV JavaScript | Clear Cache | ill Flash ‘ lm | A Frefar Help b
uclens (7. & ENSDF Nucleus e ot v ﬂHome| “!Bookmarks lmozilla.org lLatest Builds >
Query parameters: Select for o | | SOUIGE v Colors [ Images W JawaScript | Clear Cache | Kill Flash | IReaI i1
Charge Nurmber (Fleert) I o | 14119 | 18-AR-41 40ARD PG),2HMA0AR PG) 95.68 | 46-PD-35 SENI(40C 4 N2F) [=
Macs Mumber - 41.24 | 19E-41 2H(A0AR NG 95.69 |47-4G-95 SENI(40C A P2IT)
Stable [any =] | [4161 | 20-CA-41 40C 4D PG), 2H40CAPG) 96.70 | 45-RH-96 64ZH(40C A, A3PNG)
46,50 | 22-TL46 12C{40CA, ADPG) 96,74 | 46 PD-96 EONT{40CA,2P2HG)
éﬂawifnilgéﬂiﬁam Fingl fevel) 10B(40CA,3PG), 365(14C, 3G, 97.75 | 46-PD-37 64ZN(40C A A2PNG)
Decays (Parent level, BrHi-, EC, Aloha) AL3L | 22 THAT | 440 (7L 3NPG), 31R(19F.N2PG) 99.73 [47-AG-99 64ZN(40C A 3P2NG)
frictionel afomation (perient, 2 b oataphy, Huclews pemmeters 10B(40CA,N2PG), 24MG(325,24FG), 126 55|58-CE-126 92MOMOCA, 2PAG)
e Selectoro| |0 | 2347 31P(19F’E§§E§ﬁ%§é€f H2PG), 126.57|59-PR-126 92MOE0C A, APTG)
Decays bern Q 10B(40CA FANG), 40CA(120MMAG), 128,59 35-PR-128 SAMOMOCA, APIG)
[ — 47.60 | 24-CR-AT 46TI(3HE, 2NG) 128.61[60-ND-128 92MO(40CA,2P2NG)
mass| 4878 | 24-CR-48 | 10B@0CAPNG), 12C(40CA 2N2PG) 130.75|59-PR-130 94MO(40CA, 3PN G)
sl . = 48.79 | 24-CR48 | 12C@40CA 2N2PG), 10BA0CAPNG) 130.82 [60-19D- 120 [92MO(40C A, 2P G), 36RTH0C A, 2PAG)
D deuterans 48.86 |25-MN-48 | 12C(40CA,3NP) E=456 MEV LB V-0 150 PRIIDROC A, JB IS )
E lsctors positvs 4945 | 53749 | 12C(AUCAZPG), 24MG(328,3PAG), 151.57]60-ND-151 94AMO40CA, 2PN G)
& gammas SRR 2TAL(28ST APNG), 40CA(12C,3PG) 132.59[62-5M-132 S6RU40CA, 2F21TG)
N il E‘U & 49,58 | 24-CRodg | (2CUOCANIPG)A0CA(12C N2EG), 133.56[61-PM-133|  96RUM0CA 3PG) E=180 MEV
e (1419, APG), 27 AL(285LAPNG) 133.59|62-5M-133 96RUE0C A 2NEG)
Npeutrens 48.65 |25-MIN-48 | 12C40CA,ZNPG) E=160 MEV 133.60[62-5M-133 96RT(EDCA 2PN G)
E,Igfo‘nﬂgsneutral 49,68 | 26-FE-49 9BE(58NLI), 40CA(12C 31, 144.68 |64-GD-144 108PD(40AR 4N G)
£ prons, poste WEHICAX) 145.67|64-GD-145 110PD(40AR, 5NG)
Toions I~ 60.69 | 28-NI-60 6ONI(0AR 40AR) 150,62 |66-DT-150 114CD{40AR 4N G)
e = 73.55 | 35-BR-73 40CAMOCA A3PG) 615072 HE 161 T26TE@OCA NG
; , e 7359 | 36-KR-73 | 40CA(36AR,2PNG),(40CA, AZPNG) 16255 72-HF-162 |1 26 TE(0CA 4NG), 1165 @3TLING)
[ b &b NZ B o | 75.61 | 37-RB-75 40CAMA0CE APG) 180.48|78-PT-180 144N D@0AR4NG)
oo omn mmeen | e s
. L : 181.50(30-HG-181 1445M404R, 3N G)
Relat_lonal ENSDF query for all ] ik £h N2 B3 &3 | | b= | [19264|82-PB-192| 182W(160,6NG), GD@0ARIQIG)
reactions with incident A = 40 nuclides. 206.70|88-RA-206 1 70YBE0AR ANG)
Get all data. I d|
5% & 2 6D @ | | o=l
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[ COFE search engine. - Mozilla

[ Be Ed Vew Go focbmaks ook Window b

=101

|

. : B e 5 &, .
=7 e (B S anal 3 - [
7| hrome | hBockmaks Fumasin org ¥ Latect Bkl o COFE - Conirafer P...
[ F cos Foimages  masopt | Cewcate | mfssh | [redlia -l Aovsiowio Lurasew | Cusonce
Gt all data =
oOnline Services elational ENSDF - Mozilla ENSDF Sowree | i [ Lewt T a7 M Lowl W) | Spinpart 5
:[ Fil= Edit Yew Go Bookmatks Tools Window Help 8661 40-ZR-86 10818 @01 T76 101429 (11) @01
p i 8665 40-7R-86 10918 20+ 776 10142 20+
< - T e = | =5
Bé%« Fuﬁrd R:%d S%}% Im http: ffcdfe. sinp. msu.rufservices fensdfr . html J asaarch o 11683 S4.XE-116 7467.0 (5) (208 319.23) 71478 (5) (208
11686 54-XE-116 E7.0 (5) (204) 319.2(3) 71478 (5) @h
i| 7 Home | .,!Ennkmarks 4mnzi\la.nrg lLatEst Builds l CDFE - Centre far P... 16835 70-YB-168 4786 (204) 450 4336.9 (8) (204)
i IV cColors [V Images [V JavaScript | Clear Cache | Kill Flash | Real Ua VI | -‘PreFBar Help .‘What‘s Tew | ol 0TER168 (204 LB ) At
B 182 35 76-08-182 (204) 34003 5024.5(3) 20+
IMucleus (Z, A) 18235 76-05-1 ; (20%) 635.5(3) 51424 (5) (204)
Quety parameters: Zelect for cutput 15240 33578(6) 206+) 334.00) 30235 (5) L
18240 STTT6(6) 20(+) 6355 (3) 421( 20+
Charge Nutber (Element) - — = 49183 (M) (204) 1101 47285 (5) (204)
FAATT, e e v 78-PT-182 9183 (D) (204) 191(1) 47285 (5) (204)
Mass Number | T8-FT-184 48154 2004) 3227 44935 20+
B0-HG-192 S5ET.1(8) 204 70 5316.5 (8 (204
Stable [any =] 192.49 80-HG-192 5587 204) 270 20+
21225 86-RIT-212 6167.4 (6) (204) 7418 (204)
Levels JFL T1/2 etc 21228 86-BN-212 61673 (204) (204)
Quiery parameters: elect for output S SR = ) EELINE) 2l
2386 §2-U-238 3773 (20+) 26191 (8) 20+
Energy (ke') i~ 23813 92-U-238 3502 2619.0 (8) 204
"100-500", "1550,7000-10000" 238.15 92.0-238 373 154 2619.0 (8) 20+
Spin and parity 20+ T2 Gt all dats |
Half-lifs | [v =] or I Stable r e B N2 D R
Arugular momentum transfer I |any j r | I |
Spectroscopic strength I I e
ool Rela ENSDF query for y—transitions between the
Metastable state label any * r
- - - n - +
Tsospin I r s with definite J" values (in case both — 207).
Additional remark | any = r

Garnma transition (Gatmma ray, Final level
Gamma ray (B, Int, Iult, iz, Conwvers.)

Final level (E, JPI, T1/2, etc.
Cuetry parameters:
Energy (ke
Spin and parity 20+
Half life | [v  =leor I Stable
Armmgular momentum transfer I I any =]

—
—

Decays (Parent level, B+~ EC, Alpha)

Spectroscopic strength
Tzaspin

Mletastable state label

Select for ou

Additional infermation eritnent, Bibliography, Mucleus parameters

I$ CDFE search engine. - Mozilla

M Eile Edt \iew Go Bookmarks Tools Window Help
<. = .32 @ hitpsfedFe. sinp.msu.rufegi-binjnessy/current fnessy.cgi - search| ¥
Back Forward Reload  5top I& il " fegibinf i ! +-cd J 2 Print

v fﬂHﬂma | \,!Ennkmarks lmﬂzil\a.nrg ‘Latest Builds l CDFE - Centre for P...

¥ Colors W Images ¥ Javascript | Clear Cache ‘ Kill Flash ‘ Real UA -

| # prefBar Help 4 Wwhat's Hew ‘ Customize

Getall data

| ENSDF Sowrce | Mucleus | Levelemergy | Spinparity | Photmenerzy | Level enengy (fin.) | Spinparity (fin)
194,34 20-HG-194 6789.7 (6) (204 757.8 (2) 6031.9 (5) 22+
194,37 30-HG-194 675895 (5) (204) 757.8(2) 60316 (6) (22+)
Getall data
-ub Eh 2 (o) &3 ‘ Done | '@E %

[ (Gnrwnt nows |_rloaran |

BE

|2 &b 2 B3 &3 |

Fo-l&

The only one level with 3. = 22°.
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daHazan + = - (3 ot | @Nowce GelMebpannoe  FMeana % | BS=i-2Hé&

|NDrtUr| Ankitirus g A

Online Services Relational ENSDF - Microsoft Internet Explorer o [w] 3]
®aHn [paska Bua Wsbpannos  Cepevc  Crpaska ﬁ

Aapec Iﬁj http:ffcdfe. sinp.msu. rufservices/ensdfrfensdfr.en.html

j @ﬂepexon

Coimen E[HAMAD  E]SINP E]MrY  E|MSU-250  E|Pecyprs & Catalogus Sl & Cataloguel3 & ]Pddl & Podbte

COFE =¢ Online Senices == Relationa

E¥ALUATED NUCLEAR STRUCTURE DATA FILE (ENSDF})
Complete Nuclear Spectroscopy Database "Relational ENSDF"

Construct your query and output by seguental openings of needed fields,
One output field must be selected {not be blank) at least, [Help]

Core information (Huclens, Levels, Garama transition, Decays, Data type
Diata type farny, adopted, experimental]
Huclens (7, &3
Lewels (E, JPI, T1/2, ete)

Query pararmeters: Select for ontput

Encrgy (keV) | r
“100-500", "1550,7000-10000"

Spin and parity I

Hlf lfs | [* e I stae
Anugular morentum transfer I Iany j
Spectroscopic strength

Iletastable state lahel I any 'I
Isospin I

Parent decay on the level
(under construction)

e w e m

Electric mornents

(under construction)

Ilagnetic moments

(under construction)

Huclear deformation pararaeter
(under construction)

Level width

(under construction)

Reduced electric transition probability
{upward) for the transition from the
ground state to this lewvel

(under construction)

Huclear configuration of the level
{under constrction)

g-fartor of the level

{under constrction)

lonization State

{under constrction)

Additinnal rernark any j

any - r

Iany - r

A

any -

a0 O 7

»

‘@ FoToEo l_ ’_ ’_ |0 VIHTEpHET

Relational ENSDF Levels data search perspectives
(new fields - 1inder construction).
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